During ajive-year period, 324 epidurals were performed by a general practitioner anaesthetist in an isolated rural hospital. Of these 160 were for obstetric purposes, 72% in primagravida patients, the majority in early and established labour (median cervical dilatation of 3.0 cm). The median epidural insertion time was seven minutes: 80% were free of all complications, there were no dural taps and there was a failure rate of 2%.
In an editorial comment on that study, Palahrink in 1988 stated that teaching a physician to establish an epidural block is not difficult but maintenance of the skill with low volume experience is far more difficult. The case frequency required is unknown because there is no information in the literature. 4 Both Canada and Australia are vast countries with small population spread to remote areas, and this creates similar problems for provision of medical services. There are no detailed published studies looking at epidural services in remote Australian country hospitals.
This study was undertaken to examine the efficacy, safety and morbidity of epidural anaesthesia performed by a general practitioner (GP) anaesthetist in a remote South Australian country hospital. METHODS Port Lincoln is a grain and fishing port on the West Coast of South Australia. Its population of 13,000 is served by a seventy-bed hospital including a twelve-bed obstetric unit. There are 200-250 deliveries per year with an epidural service provided by two general practitioner anaesthetists. I The epidural rate is about 20% of all confinements.
Between 1986 and 1991, a prospective audit was performed on every epidural attempted by the author whose 12-month anaesthetic training was specifically designed for isolated rural practice. During that time about 100 epidurals were performed under supervision.
Epidural blocks were performed with a 16 gauge Touhy needle and catheter system (Portex Minipack® ), using a midline approach and loss-ofresistance-to-air technique. Seventy-eight per cent were performed in the lateral position. The L3-4 space was most often used in labour and the L2-3 space preferred for elective caesarean sections. Bupivacaine/opioid mixtures were used in labour and tailored to need. Lignocaine 2% with adrenaline was the most common agent used for caesarean section. In the last two years of the survey, fentanyl 1.0 J.1g!kg was added to the mixture. Epidural pethidine 50 mg in 10 ml (David Bull Laboratories) was used for post caesarean section pain relief. A total of 582 'top-ups' were performed, the majority by midwives. Data collected for each epidural (after Brownridge 6 ) incl~ded p~tient:s age, parity, indication, timing, cervical dIlatatIOn at insertion, position for insertion, lumbar space used, and depth of epidural space.
Insertion time, measured from time of skin puncture (by local anaesthetic needle) to withdrawal of the Touhy needle was also recorded.
Systolic and diastolic blood pressures were measured in the lateral position for .epidurals in labour and caesarean section. In labour, blood pressure was measured by the midwife using a ~erc~ry sphygmomanometer prior to epidural In~ertIOn and at five-minute intervals for twenty mInutes after insertion. diastolic readings were taken as complete disappearance of Korotkoff sounds and re~orded to the nearest 5 mm. During caesarean sectIOn, blood pressure readings were performed following an infusion 1.5 litres of intravenous Hartmann's solution by a 'Dinamap® ' au.tomatic device with readings taken every three mmutes or more frequently if hypotension developed. The before-epidural lowest and stabilised readings were recorded. '
Insertion complications and side-effects were Anaesthesia and Intensive Care, Vol. 20, No. 3, August, 1992 also recorded. Efficacy for labour and caesarean section was assessed by patient interview the day following delivery and visual analogue pain scores (V APS) were recorded before insertion and again at peak efficiency of the block (0 = no pain, 10 = worst pain imaginable). Mode of delivery, Apgar scores and birth weight were documented.
Means, standard deviations and 95% confidence intervals for true means were calculated for normally distributed variables. For variables with skewed distributions, the median was calculated as a measure of location and the interquartile range (defined as the range of the central 50% of values) was calculated as a measure of the spread. 95% confidence intervals for true medians were calculated, based on the signed rank test for the median.
The analysis of variance was used to investigate changes in systolic and diastolic blood pressure during non-caesarean and caesarean labour 95% confidence intervals were calculated for true means and for ~ifferences in true means, using the Bonferrom procedure (Snedecor and Cochran 1980) to allow for the fact that multiple interval~ were calculated.
A chi-squared analysis offrequencies was used to investigate the relationship between cervical dilation and visual analogue pain score. The relationship between ephedrine dose and the initial percentage drop in systolic blood pressure during cae~arean section .epidurals was investigated by fittl.ng a quadratiC curve through the origin. Patlents for whom there was an initial rise in systolic blood pressure, for all of whom the ephedrine dose was zero, were not included at the curve-fitting stage but were re-included when the scatterplot of the data was produced. Statistical significance was assessed by means of F tests.
RESULTS
During the five-year period a total of 324 epidurals were performed, 160 for obstetric purposes. Of these 72% were inserted into primagravida patients (n = 104). Table I shows the indications for obstetric epidural insertion. The low number for pre-eclampsia and medical reasons ~ndicate the low-risk nature of obstetrics practised In our country centre. Table 2 shows the timing of epidural insertion in labour, the majority being in early and established labour. The median cervical dilatation at insertion was 3.0 cm with an interquartile range of 2.0 cm and 95% confidence interval of 2-3 cm.
The median insertion time for obstetric e~idurals was 7 minutes, interquartile range 10 mInutes, and 95% confidence interval from 6 to 9 minutes. For non-obstetric epidurals, median Table 3 shows the insertion complications for the obstetric epidurals, over 80% were free of complications, 2% failure to locate the space and there were no dural taps. Although the two failures were in obese patients, there was no correlation between insertion time and patient's weight. The correlation co-efficient was -0.118 and was not significantly different from zero at the 5% level (two-tailed P value = 0.245).
Prolonged insertion times were more often associated with catheter insertion complications. A higher than median (7.0 minutes) insertion time was however associated with cervical dilatation 6-10 cm when compared to 0-5 cm significant at 5% level chi-squared with 1 degree of freedom = 8.09, P value = 0.004. Table 4 shows the overall complication rate for non-obstetric epidurals (the majority were epidural Celestone Chronodose injections). The rate of uncomplicated and failed epidurals was similar to the obstetric group; there was one dural tap which did not result in a dural puncture headache.
The median V APS before epidural insertion was 8.3 (interquartile range 1.2) with a 95% confidence interval of 8.2-8.7 and after insertion at peak of blockade 0.5 (range 1.2) with a 95% confidence interval of 0.3-1.1. This median 7.6 reduction in pain score was highly significant. 5.4% of patients had persisting unblocked segments, 5.4% temporary (corrected by positional top-ups or partial catheter withdrawal) and 89.2% had even blocks.
There was no association between cervical dilation and initial pain score (correlation 0.158, not significant at the 5% level, P value = 0.12), however, pain scores were high at high levels of cervical dilation. There was a strong tendency for pain scores to be above average when the cervical dilation was 6 cm or greater, i.e. the association was significant at the 5% level (chi-squared P = 0.026).
The conclusion is that women with cervical dilation of 6 cm or more seeking an epidural have greater than average pain scores.
Despite higher pain scores in the 6-10 cm cervical dilation group, there was no significant difference at the 5% level (chi-squared, P = 0.108) in the pain score after epidural in the 0.5 cm and 6-10 cm groups. This is further demonstration of how effective epidural analgesia is, particularly in difficult situations where pain is out of control. The day following delivery, 95 women were interviewed regarding their experience with the epi~ural in lab?u~. Of these, 77% were fully satisfied, 19% said It was of considerable help, 2% some help and 2% no help.
During epidural caesarean sections (total 72), 75% were comfortable, 7% felt minor discomfort 10% complained of peritoneal discomfort and 7% required general or spinal anaesthe;ia. The incidence of hypotension (systolic BP (SBP) < 90 mmHg) during labour was 3.4% and caesarean section 24.6%. Figure 1 shows the mean blood pressures before epidural insertion at peak of blockade, then stabilisation at 20 minutes or prior to delivery (caesarean group). In each of the two groups, there was a significant decline from before to peak, then a significant increase from peak to stabilisation. The pattern of change was different for the two groups (tested by analysis of variance F with 2 and 3.8 Figure 2 showed the observed data and the fitted curve. For a 20% drop the average dose was 8 mg and for 50% drop average dose was 53 mg. The clinical implications of this are important the higher initial % drop in SBP the more likel~ the hypotension will be sustained and therefore required repeated IV bolus doses of ephedrine.
For the women who. received epidurals during labour (n = 100), the caesarean section rate was 25%, instrumental vaginal delivery 34% and spontaneous vaginal delivery 41 %.
The median infant Apgar score at 1 minute was 8 (i~terquartile range 2, minimum 4, maximum 10, with a 95% confidence interval of8-9). The median at 5 minutes was 9 (interquartile range of 1 minimum 6, maximum 10, with a 95% confidenc~ interval of 9-10). DISCUSSION Despite a freely available epidural service in Port Lincoln Hospital, the epidural rate is about 20%: of these women having an epidural 31 % did so as first choice, and 30% because IM opioid failed to provide adequate analgesia. This total of 61 % for analgesia is less than the 80% observed by Brownridge 6 in 1982 for a teaching hospital population, which suggests some differences in attitude to management of pain in rural and city obstetric units.
It may be that country women and their obstetricians have higher pain thresholds than their city counterparts. The timing of epidural insertion observed in this study (40% in estbablished labour) was very similar to that observed by Brownridge 6 in 1982 (40%) .
A median insertion time of seven minutes is probably acceptable for a GP anaesthetist, although no comparative data are available. For nonobstetric epidurals (often 'one shot' injections), t~e insertion time was significantly less, suggesting that catheter insertion and its complications may prolong the procedure. Other reasons for this difference relate to a moving patient in labour and suspending the procedure during a uterine contraction.
Increasing maternal weight did not appear to increase insertion time; however cervical dilation > 6 cm with an associated increased V APS did prolong the insertion time, presumably because patients in advanced labour with severe pain are less co-operative. The implication of this is to plan ahead and site the epidural early in labour.
There were no major complications during this study, and over 80% of procedures were free from any complications. This compares favourably to Brownridge's study;6 1.8% of epidurals were abandoned (Brownridge \.5%). There were no dural taps in the obstetric group and one in the nonobstetric group; this compares favourably with other published series 7 which range from 0.5% to 2%. In Orser's Canadian Family Practitioner anaesthetic series,3 the dural tap rate was 3.4%. In this study 14.3% of procedures were associated with blood in the epidural catheter. Other series range from 5% 7 to 18%. 8 The study is not large enough to comment on major complications associated with GP-administered epidurals. Larger quality assurance studies will need to be done in future.
This study confirms the efficacy of epidural anaesthesia in controlling pain in labour; consistent and significant reductions in V APS were associated with high patient satisfaction. The reduction in pain scores to 0.5 was of greater magnitude than observed by Morgan et al. in 1982 9 (2.9), but similar to that of Brownridge in 1988 10 and of Paech in 1991 11 where opioid/local anaesthetic mixtures were used.
In only 8% of caesarean sections was epidural anaesthesia inadequate and spinal or general anaesthesia required to complete the operation. In Orser's study 32% required general anaesthesia while Crawford et al. in 1986 12 reported that for a teaching hospital patient group, 12% required additional anaesthesia. These studies however, used bupivacaine as the local anaesthetic.
Despite aggressive fluid preloading and careful attention to prevention of aorto-caval compression, the incidence of maternal hypotension (SBP < 90 mm) was high (24.6%).
However there were no serious maternal or neonatal adverse effects (as indicated by Apgar scores). In a large series Crawford et al. in 1986 found a 14.4% incidence of hypotension. The more rapid onset of blockade with lignocaine 2% compared to bupivacaine probably accounts for the difference.
During caesarean section the initial percentage drop in SBP correlated significantly with the total dose of ephedrine required to maintain a normal blood pressure. Figure 2 also shows that an initial drop of > 20% in SBP results in a sharp rise in the mean ephedrine dose.
The high incidence of instrumental and caesarean delivery (59%) in this study reflects the selected nature of the population rather than an epidural effect. Only 20% of women in labour requested an epidural, 72% were primagravidae and over half the patients requesting an epidural for pain relief had tried IM opioids with no relief. This group are most in need of epidural analgesia but are also more likely to require assisted delivery.
In summary, this study shows that a GP anaesthetist with twelve months' training, performing one to two epidurals per week can provide a safe and effective epidural service. There is an urgent need to formalise rural GP anaesthetic training in Australia so that quality assurance and skill maintenance programs can be set in place.
